SUPPLEMENTARY NOTE 1:
Tunneling processes between Shiba bound states and the superconducting tip All spectra are acquired in the weak tunneling regime, which allows describing the tunneling current as single-electron tunneling processes between the density of states of tip and substrate [1] .
In Supplementary Figure 1 we plot the schemes of tunneling between a superconducting tip and a single Shiba state at E b . Note that these tunneling processes can be easily When the Shiba states are sufficiently deep inside the gap, this occupation is non-negligible and gives rise to the peaks within [−∆ tip , ∆ tip ] [ Supplementary Figure 1(b) ]. The further away the Shiba state is from E F , the smaller is the thermal occupation, which eventually completely suppresses the tunneling [ Supplementary Figure 1(c) ].
